Section 4

Risk Assessment Requirements

Identifying Hazards--- Requirement 8201.6(c)(2)(i):

[The risk assessmentshalli ncl ude a] descr i plknataalhazafds thahcan affegtp «
the jurisdiction.

o Does theew or updatgthninclude descriptionof the types all-naturalhazardshat affect the
jurisdiction?

Profiling Hazards---Requirement §201.6(c)(2)(i):

[The risk assessmentshalli ncl ude a] descri pti on odlnatutaldazdrds|

that can affect the jurisdiction. The plan shall include information on previous occurrences of

hazard events and on the probability of future hazard events.

Does the risk assessment idéreifygeographic area affectedtloheaardding addressed in ti@sv or

updaedplan?

0 Does the risk assessment identéytth€i.e., magnitude or sevesftgach hazard addressed inetiveor
updateglan?

o Does thelan providaformatioonprevious occurrencégach hazaadidressed the new or updated

plar?
o0 Does the plan include the probability of future(egertisance of occurrence) for each hazard addres

the new or updated plan?
Assessing Vulnerability: Overview---Requirement §201.6(c)(2) (ii):

[The risk assessment shall include a] descriptionof t he juri sdictionédés vu
described in paragraph (c)(2)(i) of this section. This description shall include an overall summary of
each hazard and its impact on the community.

o0 Does the new or udbplamiclude an overall sumntescription of the jurisdictnimerabilitpeach
hazard?
0 Does theew or updated ptaddress thienpactefeachhazard on therisdictich
Assessing Vulnerability: Addressing Repetitive Loss Properties---Requirement §201.6(c)(2) (ii):

[The risk assessment] must also address the National Flood Insurance Program (NFIP) insured
structures that have been repetitively damaged by floods.

o Does the new or updated plan describe vulnerability in termsaridheutypers of repetitiveplogerties
located in the identified hazard areas?
Assessing Vulnerability: Identifying Structures---Requirement §201.6(c)(2) (ii)(A):
The plan should describe vulnerability in terms of the types and numbers of existing and future
buildings, infrastruc t ur e, and critical facilities | ocat ec(¢

o Does theew or updated plan describe vulnerability in terms of the types and numbers of existin
infrastructure, and critical facitiiated in the identified Hearaas?

o Does theew or updatpthndescribgulnerabilitp terms of the types and numbfeitsiref buildings,
infrastructure, and critical faditigted in the identified hazard?areas
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Assessing Vulnerability: Estimating Potential Losses---Requirement §201.6(c)(2) (ii)(B):
[The plan should describe vulnerability in terms of an] estimate of the potential dollar losses to

vulnerable structures identified in paragraph (c)(2)(ii)(A) of this section and a description of the
methodologyusedto pr epare the estimatedé

o Does the new or updated plan estimate potential dollar losses for vulnefable structures
o Does the new or updated plan describe the methodology used to prepare the estimate?
Assessing Vulnerability: Analyzing Development Trends---Requirement §201.6(c)(2) (ii)(c):
[The plan should describe vulnerability in terms of] providing a general description of land uses and

development trends within the community so that mitigation options can be considered in future land
use decisions.

o Does the new or updated plan describe land uses and development trends?
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Secti on Overview

The Risk Assessment portrays the threatsabfmal and humascaused (technologicahazards,

the vulnerabilities of a jurisdiction tthe hazards, and the consequencédsadrdsimpacting
communities. Each hazard is addressedthseat ands identifiedand profiled in thedazard
Identification The vulnerabilies to and consequences of a given hazard are addressed in the
Vulnerability Analysis. Vulnerability isanalyzel in terms of exposure of both populatiand
infrastructureo each haard. Consequeres are identified as anticipated, predicte

documented impacts caused by a given hazard when considering the vulnerabilgis amaly

the characteristics of the zed asoutlined in its identification.

Threat Y
- onseque Nce
uln erabili |

TheRegion SHazard Identification was useddr thisplanP i er ¢ e \ioarabilityardds
Consequence Analysis are based on the Region 5 Hazard Identification. The Regzands Ha
Idertification can be found irhie BasePlan Each hazard is identified in subsections. The
subsectionsre grouped Y hazardtype (i.e., geologicameteorologial, and technological
hazards) and then alphabetically within each typsummary tablef the Region 5 Hazard
Identificationis induded in this sectioas Table 413 Table 41b, andTable 41c.

TheVulnerability Analysis is displayed irfive tables:

Table 4-3 General Exposure

Table 4-4 General Exposure Unincorporated Pierce County

Table 45 General Population Exposure

Table 4-6 Population Exposure Unincorporated Pierce County

Table 4-7 General Infrastructu re Exposure

Table 4-8 General Infrastructur e Exposure Unincorporated Pierce County
Table 49a Consequence Analysis Chart Geological

Table 4-9b Consequence Analysis Chd i Meteorological

Table 4-9c Consequencénalysis Charti Technologcal/Human-caused

OO0 O0OO0OO0OO0OO0OO0O0o

TheConsequence ldentifications organized by Threat. Each threat page summarizes the
hazard, graphically illustrates gasures from the Vulnerability Analgs andlists corresponding
Consequence® i er c e @useqnencedéntificationis included in this section
avalancheearhquake deepand shallowandslides, liquefaction susceptibilitytsunamj

volcanig droudht, flood, severe weathewildland/urban irterface fire abardoned minesgyber
attack,civil distubarce, cyberattack,damfailure, energy emergencyepidemiépandemic
hazardous mterials, ppeline, terrorisn/ active thregtand transportation accideiite
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information (mpact/recurence)from these tables is utilized to prioritizetrgation directionand
projects.

Specific information and analysis thfeC 0 u n ownedisfrastructure is addssed irthe
InfrastructureSection of itsPlan.

Vulnerability and Hazard Imp act Analysi s

Through the Mitigation, Hazard Identification Rigissessrant (HIRA)and Comprehense
Emergency Management Plan (CEMP) plagrprocesses, Unincorporated Pierce Gguras
identified 7 major natural hazards thagsificantly affect the rgion. Thee hazads were chosen
based on multipleriteria incuding hgh frequerncy and potentidimpact. Thefull list of high
frequencyand/or high impacthazards areathquale, deep and shallow landslidedgrough,
flood, wintersevee sbrms volcano erugion/lahat cyber threatepidemic/panemic,hazardous
mateials, terrorism / active thrat/ attack tatics!, and transportation eidents They havebeen
identifiedin dl plans and the likeliood of (re)occurrence andtentid damage to lifeand
property sillustrated Additionally, cetain humancausecazarg suchas fre, hamat, and
terrarism have been accountedrfo the mitigaton strategies and can lmuhdin Section 5 of
this plan

Geological:
1 Earthquake
1 DeepLandslides
1 Shalow Landslides
1 Tsunami
1 Volcanic

Meteorologid:
91 Drought
1 Flood
1 Severe Wather
T WuUI

Technologicha

Civil Disturbance

Cyber Attack

Energy Emergency

Epidemic / Rindemic

Hazardous Mterials

Terrorism/ Active Thieat / Atack Tacics
Transportabn Accidens

= =2 =4 _-8_-49_-9_-9

Introduction
f The National Threadnd Haard Identification and Risk AssessmERHIRA)? published
by FEMA July 2019 providescenarios anghtroduced an important conceptiausible
ConcurrenOperationsPlausible Concurrent Operatiorepresents ongaig response and
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recovery operationandare a way of recognizing that multiple events that have no
connectim to one another may overlap antpactan already vulnerablerisdiction An
example & Plausible Concurrent Operat®would be respoding and reovering from a
pandemic outbreadnd thena month later there is aarthquakeSecondary hazards such
as atsunami, landslides, fires, liquefactidrgzardous matetiapills, energy emergency
following an earthquake amecorporated with theiprimary tezard and are not listed as
separag concurent operations.

1 May of 2020, we are several months into the T\9 pandemioutbreakas we are
writing this analysis. The probability of a concurremtidentfor all jurisdictions is
extremely highduring ths COVID-19 outbreak.

1 The concurret scemarios/hazards of n&b concern include:

0 epidemic/pandemic

o0 earthqu&e (includes tsunami, liquefaction, landslides, fire, hazardous material
spills, energy emergengy

o alahar

0 severe weather

o terrorism and aote threat/ attack tactics

1 Although not lised abwe civil disturbane can have a high consequence when paired
with epidemic/pandemic.

The vulnerability and impact analysis incorporated many findings from other assessments for a
holistic approach. The asssments ahkey findings are briefly captad herebut additional

details can be found in the Base Plan Sectionidrce County Hazard Identification & Risk
Assessment

Geological:
Earthquake

1 Of thethreeearthquake sources (crustal, deep, and subduxtios), theCascadia
SubductionZone posedhe higlest risk to the region with a projected 9.0 magnitude
earthquakereating devastating damage. The valley floor contains a high groundwater
table, and soil@nditions that would make liquefaction of soilsrithg an eghquake very
likely. This also ncreass the likelihood for differential settlement of buildings, uilit
pipelines and bridges.

T I'n March of 2019 t he De pRegionahRsiigncyof Homel an
Assessment Progra(RRAP) published théResiliencyAsessmenbf Washington State
Transporation System$.This assessent used a Cascadia Subduction Zoagmitude
9.0 earthquake and focused\WA surface transportation systems

Key Findings

A Of the maritime transportation systems analysesasabmmeral ports in WA
State donothavegoodu nder st andi ng of valneraklity f aci | i
andhavenot undertaken internal assessments of their seismic resilience.
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A Rail transportation systems seismic resilience are largely unknowndaatht
otherpublic officials. In 2019 SoundTranst contracted with Pierce County
Emergency Management and produaddazard Identification and Risk
Assessment specific to their agy. Published separately.

1 The Water Supply Forum, key water utilitiesimg, Pier@ and Snohomish counties,
proactvely ewvaluated the region's existing water supply systems resiliencylandor
potential water supply disruptiofis

Key Findings

A Itis believed that regional utilities and warehouses only stock a small pereent
of therepair materials required followg a Cacadia Subduction Zone
earthquake.

A Expand the identification of @lls that could provide emergency supplies, to
include highcapaity public and private wells not owned by the large regional
water system®Develop wdl inventory, contact protocolactivaton agreements,
and liability protections if needed.

A Evaluation 6 policy considerations such as shared insurance or liability
protection would be necessary to enable private well owners to provide water
(potable omon-potable) to the public folloimg a major emergency. Establish
public communication protocols for sustipplies.

A Shake Alert (Earthquake Early WarniBgstem): can connect to existing systems
such as Public Announcement (PA), Supervisory f@band Daa Acquisition
(SCADA), and can alt downmotors, pumpsand moreanywhere from a few
seconds to a full mute. How much notice will depend on yguoximity to the
source i.e. if i1itdéds the Tacoma Fault we
the Cascdia Subduction Zone coming off éhcoastve would benefitgreatly
from thistechnology Tacoma Water hamplemented Shake Alert and is
connected with theiSCADA system. The status of othéilities is unknown.

1 In May of 2018 FEMA released &w methodadgy to the Threat and Hazard
Idenrtification and Risk Assessment (THIRA) and Stakeholder PreparednesswRevi
(SPR). Grant requirements were changemeatingly, and King, Pierce, and Snohomish
Counties conducted capability assessments acrossgiom. Thekey findings below are
specificto Piece County but may also be true statements for the larger region.

Key Findings

A Urban centers and rural commti@s. Many rural locations will need
transportation and utilities restored for their servicegsome

1 Many buildings in Pierce County @anewerand built to modern day standards with
concrete tilt& However,a lot of he new developments have been for commercial use
and not residential. Currentlgur modeling tools need more local data to usiderd true
community impacts to housing a@® theentire countynot just unincorporatedFEMA-
154 is a rapid seismiscreeningrrogram and provides locals with a methodology to
collect valuable information. The results from this program can be usecdtdyidend
prioritize mitigation measures, éorporde mitigation measures to improve modeling
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resultsto stay update on themostat-risk populations, antbr response such as search
and rescue operations.

1 The damage to our infrastructure will create id&of isoldaed populations. The needs of
ead isolaed population will dependent on what infrastructure survivedptpulatio
demographics, and what essential services they no longer have access to such as medical
treatment. The effort to understandgeealetailss underway with support from FEM6 s
Regonal Catastrophic Preparedness Grant Award focusing on trassmortogstics
and supply chain, and mass care services planning.

1 More detailed information on the impacts of earthquakes can be fouhd &terce
County Department of Emergency Magemeh(PC DEM) website, the WA State
Department of Natural Resourdd8\ Geological Survey website, the U.S. Geological
Survey Cascade Volcano Observatory website, and in the Pierce County Hazard
Mitigation Ba® Plan Eatiquake Chapter.

Landslides

An infrastrwcture exposure review identified deep and shallow landslidée aostliest
impact aside from our baseline impacts such as severe weather, epidemic, ardmuste.
50 percent of unincorporated Pierceutity aregsg mi.) and a population of ov@5,0®

can be impacted by this hazafdhea r emoét ait risk includany area near a body of water
including creeks, rivers, lakes, islands and communities toutiénBuget Sounadr areas
with a15% or greder slope When these hillsides become wétis possible for thelope to
fail. Critical transportation routes for manommunities are often directisnpacted

February 6-24 of 2020Pierce Countgxperienced multiple landslidasolated populations

anda longtermresponse and recovery just before the COYfoutbreak hius locally.

Several communities were impactedme for 34 days, but the Ashford andii€l

comnunitieswere completely isolated for 6 daysrst responderscoud n 6t get i n an
cod d n 6 tandeanadicoptdr due to the dense foredtgst of theresicents in the

communiteshave lived there a longime but has manyisitors staying in ldges, entals and

a small hotelEmergency management, WSDOT, the Shéridc s Dep a cdfmeeandt , t he

school district, USFS, and Mt. Rainier National Park all eaogether to help these
communities until theoad fully reopened 18 days after thelef ocarred.We were not able
to verify exactly how many people werepatted as some chosdé¢ave withthe caravas
and left in their own vehicldsut the estimatéor the 18 days is 85 people

Slides specificsSR706 MP 10.18 near Kernhan Rd E, blagkiheMt Rainier Nisqually
entrance/SW corner of the park. Second shiciurred %2 miles wesif previousslide just off
Mt. Tahoma Canyon Rd E. Significant erosiontlo@ drainage ditches on both sides of
SR706 tvo miles east of Elbe. Debris wastweer3-6 fed deep and tith slides wereach
400 feet longMany thousands afubic yards of slide@briswererenoved.

Tsunami

The statebs inner waterways, i ncbourdlihavg t he
unigue tsunami hazards that up until &t few years have not been well understood. New
modeling and mappingncluding tsunami wavand currenvelocity simulations by
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Washington Geological Survey, reveal tsunami threats from both the@fSlascadi
subduction zone and local crustal faudtichas the Seattle and Tacoma Falilts.

Tsunami models currently beipgiblished have new faaes and mvide more datan
addition, Pierce County does not hasenamimodeling for the CascadiaiBduction Zone.
Comparisons of the modeling results fridme Sate and County are not possible as a result.
The Seattle Fault @kanation was producday Pierce Canty using the older software. The
Cascadia Subduction Zone explanation was produced byabaaltive effot of State and
Federal partners usingfswarethat was recently updatedth advanced featureBven still
there is more that needs b® understod about how tsunamis impact the river valleys and
liquefaction zonedn the next mitigatiorplan updateve will be able to comparall
applicablescenari® with the most up to date data.

The Seattle Fault maximum waveestis approximately 3 meters aplitudes reacimg
Commencement Bay and Gig Harbor approximately 19 minutes after genefdtien o
earthquak. Smaller wave energy was predicted witthestudy region for 3 hours. The
model does not dynamically inclutidal currentsandthe current spegsmay be more
substantial if these events occurred during a flood tide. This is baseda@nentrmagnitude
(Mw) 7.3 quake along the Seattle Fault.

The Casadia Subduction Zone maximum wave crest could be alfsdeetimpacting
TacomaAdditional modelng of the Puget Sound is still underway by State and Federal
partners with a target of finigig by 2021.

A new pilot programead by Washington Emgency Management Division (2020), is
focused on creating the first TsumiaMaritime Responsenal Mitigation Strategy that will
provide basic maritime guidance and more targeted information based-spesiific
modeling.

Volcanic

The likelihood of a volano ergpting in andaroundPierce Countyrom Mt. Saint Helens and
Mt. Rainier is relativelydw compareddthe other hazards, but the amount of damage and
devastation it would cause is high.

Mount Rainieris the most dangerous volcano in North Aite according to theISGS
Cascade¥olcano Observatory (CVO). It has previously buried sections of the surrounding
river valleys in a volcanimudflow, called a lahar. The Puyallupv@r Valey is atgreatest

risk. Tens of thousands of people live in ardeat may have astlig as 40 mintes to as

much as three hours to move to safety once a large lahar is detected. The lahar warning
system igobust, and warnings are disseminatezhputly and widey every first Monday of

the month so people in harm'synare taught how to spond to thevarnings and take
protective actions.

The largest impact would be a spontaneous lahar occurring at nigre. Wil be a gh
casualty andatality countas the Wireless Emergency Ale(WEA) will be the notification
platform that will reachpeople at nigt when they are sleeping

Pierce County DEM in partnership with USGS
acounts for impactsn the region.

PAGE4-10
REGION 51A HAZARMITIGATIORIANG 2020-2025EDITI®
UNINCORBRATELPIERCEOUNTY ADDENDUM


https://en.wikipedia.org/wiki/Mount_Rainier

Pierce @untyDEM mai nt ai ns a fAMt. Rainier odétalbcanic
the monitoring planning, perational response and historical data surrounding a volcanic
event in the region.

Meteorological
Drought and WU/

The entire region is suigt todrought Drought is likely to develop over time and is a
gradually develping emergency thatay take frommonths to years to affect the County.
However,in recent yearsgs drought conditions continue, impaatecontinually expanding
andwill be noticedand fdt by all. Some of the impacts will depend on t@mmunity

Pierce County still expeeinces periodsf significant rainfall events but in late spring through
summer and sometimes into early fall we are avb@h is abnormally dry. This means that
shortterm dryness slows planting and growth of crops, impactingraamty gardens and
food banks that ser@atrisk populationsin a recent drawdowwater utilities andocal wells
experienced a drejm waterlevd. Hydroelectric power generation has piped 306 as a

result of our dry weather.

The Puget Sound region is susceptible to a Wildlarzhb Interfae (WUI) fire event. WA

Wildfire outlook identified all of western WA as areas with significant potedtidNestern

Washington 95% of fires are human caudédjor causes include arson, recreational fires

that get aut of control, smoing relaed,debris lurning, and childremplaying with fire. A

2019 study of California f icommunpitiesirdi gh wi | df i
California®, © i denti fies major | oss in Iomé) di ngs |
vehicles, woodpiles, etcchas fuel tacontinue the destrtion started in the wildlandAs dry

conditions continue the risk of a large incidemtreases significantly. After 3 days of hot,

dry weather our vulnerability and overall risk is thensecompred to eastern WA.

Food

1 Aspopulationgrows and urbanizatioexpands, this increases the damages
repetitive flooding. Also, it is importamd note that changes in the temperature and
climate have added to the frequemeymagnitudeof floodingincidentsparticularly
overthelast20years. While mitigation prgects have reducedulnerabilityin the
county,flooding isthe numbetwo hazardalling just below landslides in terms of
general population, andnfrastructureexposuredata.

1 Piere Couny experiences two major tgp of hazardassociated with floodingflood
inundation and channel migration. FEMA publishes the DFIRM which showsarea
risk for inundation, but FEMA has not developed an erepiame map for areas aski
of channémigration.

In March 2017, the @jital Flood hsurance Rate Maps (DFIRMbecame the official maps

for Pierce County. These new maps replaced, mostlyd flaaards mapped in the late

19706s and again in the eaccurate anthOldcdastal The ne
properties. Howesr, propertisadjacentto riversiniPer ce County are fisecl
insurance rates are still based on the inforomafrom the original 1970sra maps.
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1 Pierce County code requires the location of cilitigeilities and irfrastructure to be
outsideof the 500year flood plain unless néeasible alternative exists. For infrastructure
and facilities which do not havefeasible alternative location, such as a wastewater
treatment plant, alternative prote&timeasureare reqired.

Severe Weather

1 Windstorms and witer storms cause the niasipact to communities. Windstorms are
more frequent than winter storms loften have ashorttermimpact to communities.
Rain and other conditions such as low temperatures argyplsaly associated with
windstoms creating rare hazardous conditiongnpacts include road closures, loss of
electricity,cold homes, and downed treBawned trees are the greatest secondary
hazard as they fall on houses, vehictesl peopleThey carblock utilities, road crews,
andresponders &m locations and put theworkers in dangetn recent years, any
people have been killed in their vehifeom afalling tree AnotherexampleSh er i f f 6 s
Deputy Cooper Dyson was kileushing to aid othesfficers under attack by a suspec
when his p#aol car hydroplaned inta building.There is an association with severe
weather ad an increase in deathsPierce County.

1 Winter storms can be longer and less frequemt&¥ storm Maya in February of 201
was aback to back series wheadarge amourof snow fell and accuntated in short
timeframesOver the course of almost three weed@ane locationsuch as Lakewood
and Tacoma sasnowaccumulation 8.0inches in otkrslike Gig Harbor,Puyallup,and
rural Perce County 1414 inches.In addition tathis there was not enobgand for road
crews in the state, so some roads were left unplowed until theulsst of snowfall as a
conservation strategy of this scarce resourbe.homeless and those withaubeat
source will beiving in extreme condibns with low temperatusrequiring the need for
shelter Many healthcare workers; B1 dispatchers, andhewplow drivers needed a safe
way to work and Pierce County Search and Rescue 4x4 volunteers transported over 130
people within a wek Pe@le werenot ableto go to medical appointmeritke for
dialysisunless they called EMS for transport.

Technological
avil Disturbance

Social unrest includes civil disorders, acts of mass civil disobedience, and sthi&ggliffer
in theirlegality and tatics (especially the use or avoidance of violence)abure acts by
groups of peom that are intende disrupt a communitgr organization.

Civil disorder is a public disturbance by a group or groups of peopddving acts of
violerce that causemmediate danger, damage or injury to others or thepgty. They are
often but not lvays politically mdivated. They are botitlegal and violent.

Civil disorders can be divided into two rough categories: those ichwhe perpetratsr
deliberately st out to harm others and those in which the perpesai@ focused meon
crimes agmst property.
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Civil disobedience is the nwiolent refusal to obey certain laws as an act of political protest.
Civil disobediences illegal but norviolent.

Except br external parties utilizing Sunnyside Beach as a laugcpoint for avater borne
protest during the U.Spen in 2015in recent yeartherehave been inciéntsrelated tahe
NW Detention Center

Cyber Attack

T

Cyber Critical InfrastructCyberSecurit Consultants provides services to many in
Pierce County including South Sound4, Pierce County Radio @Gonunications,
Washington State Patrol, and many other local agencies. In 20tdpttiecats were

1. Phishingspearphishing

2. Ransomwae.

3. DistributedDenial-of-Service(DDoS) attack

4. Advance Persistent Threat.

5. Fileless Malware.
The top vectors or commoraess points were:

1. Email attachments/links.

2. Drive-by or download.

3. Webserver/Webgp.

4. USBdrives.
During times of disaster there isigrsficant inaeasein scamsphishing attacksand
Advance Persistent Threat attacks to gain access to financial améygteens.

91 During COVID-19 there was a significant increase in attacks against nheditas and
collaboration platforms.
Energy Emergency
1 FEMA Regon X Power Grid Risk Profile: A Risk Analysis Profile from the Region X

Threat and Hazard Analysis Report Magd19key findings

o Transmission grid is less extensively interconnected in eoisgnto power grids
elsewhere in the US. Thisqvides fewe redundandes in case of failure of part of
the system.

o Difficult to replace equipment. Restoration timeline nisntears. If a number of
high-voltage transformers are damaged in an incideygéringan outage,
restoration and recovery wie difficult becausethese transformers are not
typically manufactured domestically, and their size and weight make
transport#on difficult.

A In the event of an earthquake triggered tsunami the port arshds!vill
be significantly impacted.

o Utilities face financial dficulty that impedes investment in mitigation measures
due to rate regulations. Restoration and recoveryregllire substantial
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expenditures from utilities at a time when their revenweastrfran the sale of
power is curtailed.

o Ruralpopulationsmay ke propottionately more impactedue to the unique
geographic features of Pierce County making access difficudtuse of drones
and helicopters help significantly but often surface tranaport s needed for
restoration. These populats already dealith more outages than their urban
counterparts and may be better prepared and more resilient.

o0 Those dependeh powered medical devices services such as dialysis face
immediate threat tbfe. Community preparedness should identifgdh
populations ad planfor their survival

Mostwidespread impacts to an energy emergency are usually the result of setbezavea
industrialaccidentghat have cascading impacts

One of the largest tramissia lines in Pierce County follows tAeacoma NarrowsBridge
andfeeds the entire peninsula and the islands. The Washington State Highway Bridge
Seismic Screening TodlTechnical Report identified the Tacoma Narrows Bridgmast
likely to survivein aCasadeSubductionZone earthquake and tam in all of Waington.
Engineers believe that the fall of the previous bridge and political pressure at the time
contributedto theresilientdesign

Outages are often smaller in scale whewer lines feeitig thesubstation are impacted

Often communiations service mvidersinfrastructure such as comcast will be impacted
concurrently. If a&sommunications providdiber line isdamaged, thea community could be
withoutinternet, unable to use landlinas cellphones. Wility restoration may be delayed
due to transpaation impacts. Some cell phones may still work depending on your provider,
but often rural communities willdisolated until both transportation and utilities are
functioning.Anderson Islad andMcNeil Island are solely reliant on fertyansportatiorfor

any equipment not on the Islan@his was the case during Winter Storm Maya in 2019 and
Anderson Islandhasunique features that make ferry transportation limited.

An earthqake inPierce Canty or a catastrophic impact to a fuel prodwzn reslt in a

shortage. Critical equipment such as generators, vehicles, and other operating machines could
be impacted foa long timeBased on regulationstespital generatds to have a minimum

of 96 hours of fuellf no other souce is avdable, the hospitavill be forced to evacuate the

facility.

Epidemic

Throughout history, disease outbreaks have changed and suajetgt. The impact of these
diseases v&s based on the severity of the disease tiduraf the illnessand spead within
thecommunity.

An outbreak can be characterized by #ent of spread of the disease. An outbreak is
considered pandemic if thésdase spreads throughout the world. dtbreak is considered
epidemic if it's aboveormal disease lev&within a geographidarea. More caimon

diseases are classified as emit, as they are at or below normal levels within a community.
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Brand new disases can quickly become an epidemiadpanic if there is little or no
immunity in thepopulation.

New strans ofa diseasare agreat risk tdPierce County, due to the low immuty in the
community, the potential for severe symptoms, the speed at vig@chrtis can spread from
person to persp vaccines would need to be developaad soety would come to atop b
combat the aibreak The TacomaPierce County Health Departmenvestigates and
coordinates the Public Health surveillance of disease eakbr

Everyone is vulnerable to an epnde. Following a disaster such as an earthquakécanic
eruption,or tstnami, communidale disease obteaks could result from lack of Eawater
and food, disruption of waste treatmentcontact with other hazazds materialsand mass
sheltering of peple.

Because of the high population densityl interconnectednesd hedth and sociabystems
PierceCounty has a mediunhigh probabilty of a major outbreak but because the potential is
so great there is a modee risk for an epidemind a high riskvith a pandemicThere

could be shoftor longterm impacs and masive bss of life.This will be a dvadating

impactto the economypublic safety health servicesand every other aspect of society.

The most theatening situation is the outbreak afeav disease with high rates of illness and
death. New disease oudlaiks ca quickly overvihelm local hospals, healthcare providers
and detease society's ability to maintain critical servid@spulations with theighest risk
include older adults and pgle of any age who have a serious undegymmedical condition.
Nursing hanes,long-termcare facilities adult family homes, senior livingacilities, and
those with iRhome services are all very vulneraliBghersat risk are pregnant and breast
feedingwomen, the homeless, people with disaleititiand racial and etliniinoiity groups.
Any population inacongregate setting has a highakrof contracting the disease.

1 A pandemic outbrealke COVID-19 will causea scarcity of resources including
persoml protective equipmentleaning suppliedasic household ameras, foal,
medical equpment that isffective in treatingpatients suclas ventilatorsThere will
reach a point where PPE is so scarce that serwitlaseed to be reduced or
discontinuedin the first months of COVIEL9 healthcae workerggave their PPED
paients. EMS vasstretched thirwith an increase icommunity 91-1 calls responding
to longterm cardacilities, a high number of people dalj fire stations to ask questions,
staf having to seHguarantine and wait forséng results, and corasitly learning about
the disease aniahterpreting guidance from federahd state officialS?PE shortages
create an environment of conservationseswand innovatiorA significant amounof
people including professionals were fialy educated and coidient an theproper us of
PPE An asessnent by Department of Homelai®kcurity identified that the edlical
resource burden would likely increasesma&asualty attack fatalities.

1 Negativestigma toward populations will occumntil the transmission of thdiseases
understood.

1 Cascadingmpectsin the first 3 months

o Closureof all nonessential services and social distancing.
0 Schools turned into fekng stations, childcare for healthcarel first responders,
and had to finédn equitable way to contingehoolvirtually/safel). One school
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district bought laptops for all stedts, another dropped off and picked up
schoolwork at each t u d leomé, Otler used alternatives such as Pierce ditan
buses with WAFi being strategidly placed and coordinated toaintan social
distancing and more.

Sewices and human interactions amade wrtual wherever possible. People are
home and whether they are workinmemployed, students taking onlinesskes
etc.all stress and tax owverall IT infrastructure.

This virtual shift createda newisolatedpopulation as some people did nave
the needed technology and sothe dkmawihow to use it without assistes

All non-imminent lifethreatening pcedures were completgiypstponed for
several months and the anmbwf dective procedres allowed wer significantly
reduced.

Thousand ee furloughed and collecting unemployment. When businesses try to
reopen somemployees are receiving more than wihaly were getting paid and
dondt want t o c o macrédngakstaffigshowame. k r i g ht
Hogpitals furlough 20% of all staffiue tofinancial hadshipsassociged with the
pandemic

High unemployment ragemean many overqualified people in job market. A
majority of those graduating from college Mak faéng thechallenge ofin
extremelyconpetitive job market and those unattio get employment will not be
eligible for assistance.

Governor emergencyowers can stop evictions from taking gdaand provide
leniency for utilities bills but after those pevgare lited many peoglwill be in
delt. If not properly planned by staé@d local officials this could create a spike
in homelessness.

The number ofWA Poison Center, National Suicide Ho#, National Domestic
Violence Hotline, and4-1 calls relatd todomesic violence ad child abuse
significantly increased.-2-1 was laer contracted to build capacity to support
people needing the health scregpinformation on where to get testedd help
them fill out necessary paperwork. This was a despa@t andonce
implemenged greatly helpd thecommunity gain access to assince.

Hospitals around the country repeat drop in the number of peopieming to
Emergency Departments. Thaves an increase of people delaying care until it
bea@ame emergent, soetimedife threateing. Patients slyed home to arextreme
and postpoed visitthat needd care(i.e. dialysis paénts, etc.pshospitalswere
viewed as place to contrathedisease.

Data collectiorwas large scale, constantly changed, and eventtrgaed data
fatigue. Pressure fronfiederal entities and high visibtly to the public adds stress
contributing to the burnout.

Significant life eents were postponed or held virtuallypsingsomeone you love
is always difficult. And losing someone wéyourlife is alread turned upside
down by a pandemic can intensify yogrief, creating more comphted, or
traumatic, grief. This makes it everore difficult to healln addition, thee were
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essential staff who were not able to take time off duaftirsg shortage®r not
having somene to backfill thatp e r spmsitiéns

o In working with funeral bmes, the Pierce County Medigalx a mi Office, the
State Mass Fatality Task Forceddrospitals one chokepoint was identifiechde
of life planning isa difficult topic andor some popul#gonscan be quite
challengingfor families or caregiverto update (i.e. dementia and people with
memory lossmental health, etcduring a pandemic.

A Funeral home directors normally feel good about their job by mglpi
family and friendghrough the endf life processDuring the pandem
t hei r | o boodlas tthay &ent td veteal services or the familie
postponed the service.
1 Psychologicalmpacs:

o Inthe beginning many essential workers did not have tbessaryPPE but
needé to provide thesavices. This created an additaramount of fear and
anxety for their health and their families. Media foMing the first outbreak in
Kirkland, King County brought the realissm and f
homes

0 There aret07 Adult Family Homesin Pierce Countyvith a rangeof 2-6 clients

needing aditional support for disabilities, mental healthdadion, and/or

memory care. Some carggrs are hired staff and others are family run. The ones
with hiredstaff had one careger in the homeand the other trained their family
members to support thei@hts. A majority of caregivemrmade the sacrificetnot
leave the homdue to fear of briging the diseasm. The caregivers wereubned
outin the first week andsome were faaid that theextremeisolation would create
triggersand were concerned fdrdir ownsafety.

Fear from lack of PPE inrjgon poplationscausediots.

o Essential workerguickly started to experience compassion fatigue especially
when here wee more requésthan desperaly needed resources and help.

1 Crime

o Fraudulenproductsflood the market.

o0 Escalation oBeriouscrimein localcommunities in the first few weeks driet
outbreak People being held a gun point outside afollar tredor basc supplies
(i.e.disinfectam products toilet paper, etc.)

0 Price gougingona global level.

o0 Local lusinesses defaced aardagé while theyare not open

o0 Theft ofpropertypartiaularly schools.

o

Hazardous Material / Pipeline

1 From May 1i May 1, 2A.9 thee were 461 iadents within Rerce County.Washington
Departmenb f Ec ol ogy 6s t o poiltepresenting 2% oOfalbircidente s wer
pollution representind 7%, andhazmatchemical representingfo. The Department of
Ecology Response Progmnaoil and hazardoushaterials respase drug lab clearup
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program has m datewide lifesafety hazmat response capabidityd ro fund for lage
hazardous substance spills.
1 TheSeatte UASI 2019Stakeholder Preparedness Revidazardous Materials
Spills key findings
A Pursue tinding to updatehe 2006 CBRNE/Hazmat Team studyhieh
will serve as the bases for legislation creating regional hazmat teams.
A Participate in the biemal risk assessents to prioritize and focus grant
funding in the most vulnerableeas.
A Identify a stategy and pursutinding to replace or extend theeshlife of
strategic pharmaceutical cache.
A Legal mapping of the rules anelgulations both at thedal and state
levels do not exist and need a gap analysis.
A Limited plans exist fodebrismanagement sicture to addrss debris, and
the type of definitia of debris, or a mechanism to characterize debris (e.g.
radiological hazamus waste, animal carcass invasive sies etc.)
A Need reatime plume modeling capabilities for fire dagpmens hazmat
respnse teams to oludeother first responders as wellhis technology is
being used in Snohomish County and has been usedgactranalysis.

1 Other hazads, such as ethquakes and landslides, could produce hazardous materials
incidens.

Terrorism and Active Threat /At tack Tactics

1 Attacks can be perpetead by many different actors with different motivations, such as
terrorists,violent extremists, and targeted vidi@ffenders. All use violent tactics to
harm people and/or property.

1 The caoisequences dhe attack dep® onthe tactics employed by theréat actor, such
as active shooter(s) events, bombings, arson, murder pichgahostagetaking,
maritime attackhijacking or skyjackingand vehicle ramming

1 The threat of terrorra and volent extrennsm has grown wth the interconnectedness
afforded ly the internet. Terrorist organizations can reach anyone around the world to
support or participate in attacks. Toigenness of the internet allows for the
disconnected/autonomous shagrofideas, tactis, and successekat motivate others to
act.A social media presence can be both an indicator and an impaigt gsunger
popuation includingstudents in schools cé@ed off of the messagand create localized
issues

1 The number o&ctiveshooter incidnts has increasl significantly over the lasfive
years Intense media coverage of active shooter events has created aneeigiatese of
risk. It remains nearly impssible to predict violent attacks, but security amdrvention
measuresre continuig to evolve withthe use of new tactics employed tyeat actors.
There have been several incidents in local schools, buthaweebeen tied to terrorist
activity. There aremany public spaces and locations vulnerablattacks.
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1 Incidents dterrorism ad active threat have increased in the United Stsitkocal and
tribal police departmestlocal EMS and fire departmentbeS her i f f 6 s Departm
Washington State Patrol, and regional parthere beentraining regularlyfor active
threats such as@mplex coordhated terrorist attack. The current threat environment is
assessed anally by the Washington State Fusion Center.

Transportation Accident

This section covers all major transportation esdviation, surface (roaehdrail) and
marine. It coers incidens where theaccident is theqimary impact.

While there have been hugaigs in the safety and reliability of tramsfation systems,

large, deadly accidents still happen todaygnsportéon systems have become busier, more
congested, moregitly interdeperdert, and lacking irsubstantial reserve capacity.
Disruptions in oe part of the system can produce large cguseces far from the site of the
disruption and can spread from one gaoTt mode to another.

Aviation: the direct hazard islarge aircrdt crashing intodenselypopulated arewith the
odds of such a crashibg low. Crashes are most likely to occurandlight corridors within
two miles of an airportOn August 10, 2018f 1 hour and 15 minutes a stolen HorizonAir
Q400 commaaial liner was tying over densely gpulated jurisdictions along the Puget
Sound andhe Islands in Pierce County. The jet lieeentually crashed into Ketron Island
and luckily no one was hurt. Thessire 12 cabins on Ketron with all of them being on the
North side éthe Island 6 of the abins were occupied at the time and some waresported
to shore by first responders urttiey could get the fire under control.

Marine: Steilacoom is home to é&Pierce County ferry serving Anderson and Ketron Isdand
While inddentsin the waters swounding Steilacoorand the Islands in the sounduld be
severethere have been no deadharine incidents in the past fifty yeafdthough there
have been instees when the ferry is not able to provide service aoglp on thasland are
running lowon supplies. In August of 2019 the Pierce Codetyy had a catastrophic ramp
failure thatstranded the ferry on Anderson Island. It was a Sunday and the Sedlaaveks
home gam&o many people were traveling when ippened.Theincident stranded
apprximately 60 people on Anderson Island and 80 fewpSteilacoom for almost 24
hours. A sheér in Steilacoom was almost stood up by the American Red Cross with the
assistance of the Steilacoom Police Department bul @émmd otler dacesto stay
overright and the shelter was not needed.

Rail: the man hazards are derailments, collisions, &nthel incidentsln July of 2017 an
Amtrak train derailment right othe soundn SteilacoomThe Town Hall opened as a
reunficationcenterand the 200 plus passengers were able to find other mofdes
transportation within a few hours. Later that yéaiDecemberanother Amtrak train
derailed near the Pierce and ThursBounty borders, killing three passengers and injuring
65 people.Trainstrarspating cargo such as grains have also been knowlerail but have
not had serious consequences.

Motor vehicles:Motor vehicle collisions account for roughly 95% of all tranggoon
related deaths and even more injuries.
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Change s in Deve lopment

Like other communities in the region, unincorporated Pierce County has seen significant
population growth over the last several yearhis level of growth is expected to continue with
it primarily accommodated within the urban growthsare

Two areas @y animportant role in this pace of growth: the comprehensive urban growth area
(CUGA) and the planned development of Tehaince 2000, th€ UGA area has experienced

a 41.5% increase in populatiaith the population increasing by apgimately10% ove the

past five yearsWith focusing growth in th€UGA and along transit routes,ame multifamily
housing units have been buithmpared to past developmefihe arealsoincludesthe
Frederickson Regional Manufacturihgdustrial Centees it is a majorempbymenthub

connecting central Pierce County to the Port of Tacoma. Tehadalotisermajor area for
development in unincorporated Pierce Couartgis locatedon the Bonney Lake Plateau,
northeast of the City of Ortingf is ultimatdy approred forup t09,600housing unis. The

second phase of the project isprogress.

Development and population growth are expected to continue in unincorporated Pierce County,
and the risk of hazard impacts on the population increases correspgnélaging effortsto
mitigate the riskare influencd by the County comprehensive plan and county code. The
comprehensive plaast updated in 2015 cludes goals and policies recognizing the risk of
hazards and the need for mitigati@evelopment irthe County includesreview based on

critical area regulations to account for and mitigate potential haagrddlowing codebased
regulations. Reviewing critical areas includes consideration for volcanic, flood, landslide, and
seismic hazard areabhese requirements ee pat of the land use decisiemaking procesand

are intended to be a source of mitigatiBeyond policy and code regulatiofderce County
regularly considerspportunities for infrastructure improvemeatsd other efforts that canlipe
redue futurerisk.
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Table 41a Regim 5 Hazard Identification Summary 1 Geological

HAZARD DECLARATION # PROBABILITY/ MAPS FIGURES AND TABLES
DATE/PLACE RECURRENCE '
AVALANCH E Not Applicable Y early in themourtainous areas dghe County Slab Avalanche
including Mt. Rainier NationaPak and the AreasVulnerable to Avalanche
Cagades. Pierce County Avalanches of Record
EARTHOQUAKE N/A--7/22/20QL Nisqually Delta 40 years or less occurrence Types ofEathquekes
N/A--6/10/2001Satsop Historicalrecordd aboutevery23 years dér Major Faults in the BgetSound Basin
DR-1361-WA--2/2001 Nisqually intraplate eghquakes. Seattle and Tacoma FaSlegments
N/A--7/2/1999 Stsop Piere County Sesmic Hazard
DR-196-WA--4/29/1965 Maury Island, Major Pacifc Northwest Earthuakes
Souh Puget South Notable Earthquakes Felt in Pierce County
N/A--4/131949 South Puget@&ind Salmon Beach,Taconma Washingdn following Feb2001 Earthuake
N/A--2/14/1946 Mauy Island Liquefction Niigata Japarl964
Lateral Spreading March 2001
LANDSLIDE DR-1671-WA--2006 Slideswith minor impact (danageto five or kss Northeat TaconalLandslde Januay 2007
- DR-1361-WA--200L developed properties or D000 or less damage)| Pierce Caunty Landslide Deposits, Scarps anlaifks, and Susceptibilit
DR-1159WA--12/962/1997 10 years oless. LandslideFacts for Piere Countyi Shalbw Landslide Susceptibity
DR-852WA--1/199D Pierce County Deepdndslide Hazard Area
o DR-545WA--12/1977 Slides vith significantimpad (damage to sier Pierce @unty Shallow landslide Haard Area
] State proclamations: more developed propeets or $1,000,000 or greatef PieceCountySlope Sability Aress _
= 20'02.'. 01/20/2020 damage) 100 yearor less. Pierce County C_:omp_an_son of Landslide Sceftible Areas
= 17-0871 05/18/2@7 SR410 NotableLandslidesm Pierce County
8 Ski Park Road Landslide January 208
(@) SR-165 Bridge Along Cann Riveri Landslide Februar§996
Aldercreg Drive i Landslide
TSUNAM I N/A--A.D. 900SeattleFaut EQ Sourcel Due to the linited historicrecord until further Hawadi 19571 Residets Explore Ocea Floor Before Tsunami
- Tsunami reseach can provide a bett estimate a recurrence | Hawaii 19491 Wave Overtakes Seawall
N/A--1894 Puyallup Rer Delta rateof plus or mirus 100200 years vill be usal. Tsurams in Washingon State
N/A--1949 Taoma Narrows Tsunami Inundation and Currg Based on Earthquake Swaio
Notable Tsunamis in Riee County
Salnmon Beach, Rirce @unty 19491 Tsuramigenic Subaer@ Landside
Saimon Beach, Pierce County 1949 sunamigenic Subaeridlandslide
Damage in Tacomdrom 1894 Tsuami
VOLCANIC DR-623WA--5/1980 The recurrenceate for either a major lahéCase | Volcano Hazards
- or Casdl) or a mgor tephra euption is500 to 1000 | TephraTypes and Sizes
yeas. The recurrene rate for either a major laha Lahas, Lava Flows and Pyroclastitazards of MtRainier
(Case | or Case Il) ax major tepraeruption isS00 | EsimatedLaharTravel Timesfor Lahars 10to 10° Cubic Meters in
to 1000 yers. Volume
Pierce Count¥ruptive Events and Lalia
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Table 41b WA Region 5 Hazardldentification: Summaryi Meteorological

Meteorolodcal

HAZARD DECLARATION # PROBABILIT Y/
DATE/PLACE RECURRENCE MAPS, FIGURES AND TABLES
CLI MATE CHA NGE Not Applicable Not Appliceble IPCC Mockls on Global @mperature Gange: 1900c 2100

Recent ad Projected Tmperatires br the Padic Northwest
Puget SoundProjected Warming

Puget SoundProjected Precipitation @nge

Projectel Declinein Snowpmack

Projected Sealevel Riski Tacoma

Sea Level Rie Inundation fea in 2100racoma Tidefhts
Climate Immcts and Natutadazads

Comparison othe South Cascadélacier: 1928 to 2003
Lower Nisqualy Glacier Retreat: 1912 2001

DROUGHT Many dryseason$ut nodeclarations 50 yeas or less ccurrence Seaqience of Drough Impacts
- State proclamations: Palme Drought Severity Index
18-05--7/31/2018 Pierce County Wagrsheds
%Area of Basin in Drought Qulitions Since 1895
%Time n Sevee to Extreme Draight: 185-2004
%Timein Sevee to Extreme Drought: 198895
Notable Draights Affectng Pierce Conty
Columbia Rver Basin
USDA Climate Zoresi Washirgton State
FLOOD DR-WA 1817--01/2009 5 yeas or less ocawence Lower Puyallup River

DR-1734WA--12/2007
DR-1671-WA--11/2006
DR-1499WA--10/2003
DR-11%-WA--12/962/97
DR-1100WA--1-2/19%
DR-1079-WA--11-12/195
DR-896-WA--12/1990
DR-883WA--11/1990
DR-852-WA--1/1990
DR-784WA--11/1986
DR-545-WA--12/1977
DR-492-WA--12/1975
DR-328-WA--2/1972
DR-185WA--12/1964

Bestavailablescience--the freqency of the
repetitive lossclaimsindicates there is
approximately a 33 percent chance obfling
occurring each year.

Historicd Flooding in Lower Ruyallup River

Levees and Rewments in the bwer Puyallp River
Summay of Damagesa Lower Puyallp River Faclities
Middle Pwallup River

Historical Flooding in Middle PuyalfuRiver

Levees and Revetmeninthe Middle PuyallupRiver
Summaryof Damages b Lower Middle River Facilits
Upper Puyallp River

Historical Floodng in Upper Pyallup River

Levees ad Reetmentdn the Uoper Puyallup River
Summary of Damages to UppenfRilup River Facilities
Lower Whie Rive

Historical Floodng in Lower White River

Levees and Revetmentstire Lower WhiteRiver
Summay of Damageso Lower WhiteRiver Facilites
Upper Whie River

Historical Flooding in Upper White River

Levees and Rewvekents in the Upper White Rér
Summary d Damages td&JpperWhite Rver Faciiti es
Greenwater River

Historicd Flooding in Geenwater Rier

Carbon Rver

Historical Flooding in Cabon River

Sauth PrairieCreek

Historical Flooding in South Prairie Creek

Middle Nisqually River

Historicd Flooding in Middle Niscually River

Upper Nisqually River

Historical Flooding inUpper Nisqual} River
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Meteorological

Levees and Revetents in the Uppr Nisqually Rver
Summaryof Damagedo Upper Nisqually River Facilities
Mashel River

Historical Flooding in Mashel Rier

Nov 2006 Hooding River ParkEstates Along Puydlup River

SEVERE WEATHER DR-4056WA i 01/2012 The reurrene rate for B types of sgerestorms | Fujita Tonmado Damage Ska
DR-1825- WA'i 12/2008i 01/2009 is Syears or less. WindstormTracks
DR-1682-WA--12/2006 Piere County SeveréWVeather Wind tdzardi Souh Wind Even
DR-1159WA--12/962/1997 Pierce County Severe Weather Wind HazafnumclawEast Wind Event
DR-1152WA--11/19/1996 Notable Sevee Wedher inPierce Couty
DR-981-WA--1/1993 Inauguration Day Snawstorm dnuaty 2004 Downtown Tacoma
Storm Satellite Imagi Hanukkah Ee Windstorm
DR-137-WA--10/1962Columhus Day Before/AfterTornado CamageGreensburg KS ey 2007
Storm Courty Road Deember2006 Windstorm
State prodamaions: Tacoma Narrows Bridgie November 240 Windstorm
19-06--02/15/2019 (Dec2018 Winter
Storm)
19-05--02/14/2019 \ihter Storm Mag
17-08--5/18/2017 Seere min
17-03--3/14/2017
17-02--1/19/2017 Winter Storm
15-18--12/24/2015 Windstorms and
Flooding

WUI FIRE EM-3372WA Aug-Sept. 2015 Based on infomation from WA DNR the Washington StatFire Hazard Map

State poclamatons:
17-12--9/2/2017 Norse Peak Fire
15-11--6/26/2015

probaility of recurencefor WUI fire hazad to
Pierce County is 5 years or less.

Pierce Canty Forest Gnopy

Industial Fire Preaution Level Shudown Zones

Carbon Copy Fe August 2006

Washington gate DNR Wildand Fre Statstics: 19732007
DNR Wildland Respons&ouh Puget Sound Region: 20@R07
Pierce County DNFEires
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Table 4-1c Regon 5 Hazard Identification Summary i Technological

Technological

HAZARD

FEMA
DECLARATION #
DATE/PLACE

PROBABILITY/RECURRE NCE

MAPS, FIGURES AND TABLE S

ABANDONED MINES

Not Applicable

Basel oninformatian from WA DNR. The Pierce Cauty
Skheriff 9Departmet repats tha theyhawe had vey few
incidentsof citizers entering the abandongtdnes in eas
Pierce Co.

Isolated issues of mina@ubsidenceéhave accurred, typically
following flood evettsi.e. 2009/2Q0.

Pierce County Mine Hazad Areas MapBased o'WWA DNR
Information

Schase, Kokr, Eberle, and @ristie, The Washington State Cddline
Map Colection: A Cdalog, | ndex , Guale) QperiBile Rapdt s
94-7, June 984

Pierce County 204 HIRA

CIVIL DISTURBANCE

Not Applicable

In thepag 150+ yeas therehave legen elevenmajor
incidents giving aecurrene rate of every seven ysa

Pierce @unty Civil DisturbanceHigh Probabity Locatiors Map
Pieree Courny Civil DisturbanceHigh Pobability Locaions Zoomedn
Map

DAM FAIL URE

Not Applicable

No occurrences inPierce Caunty

50+years recurrenctor WA State

Reasons for DarRailures Nationdly

PC Dams thaPose a High or Signifant Riskto the Public
Pierce Couny High and Significat Risk Dams

Dam Failures in WA State

Mud Mt. Damintake

ENERGY EMERGENCY

Not Applicabke

Poweroutages arethe nost frequet energy incident, via
natural hazats (storms, icg Recurrenceatei every five
yeas (storms)

Recurenceratei 50+ years (majg

Tacoma PoweOutage 1929, USS Lexingtqmovides power

EPIDEMIC / PANDEMIC

EM-3507-WA 03/122020

Epidemic:

1 19762014 Ebola oubreaks

9 Flu occusannually

Pardemics

1 20092 0 1 0 ndFBavecurrenceate’i 20 yeas

Individuals hojing to avoid contactirg disease

HAZARDOUS Not Applicable 1 Dalco Pasage oil spill of October 132004 List of constituent®r ingredierts foundin Bakken crude oil
MATERI ALS 1 Chlorine Sjil Port of Tacora Februaryl2,2007 Environmental Fr_otept on A gldenifiey Top Five Facilities
- Largeincidentsfive-year recurrence Exxon Valdez Oil Spil, 1989
Smallincidentsoneweekrecurrence PierceCounty Spli data from May2018 to May 209
Dalco Passage oip#l (October 132004)
PIPELIN E Not Applicabke 1 Northwest Ppeline Corporation natural gaincident May | Cities and Towns wiit interstate pipnes within, or within 1 mile of city
FAILURE 1%t 20@3, in Surmer limts
- 10 yeas recurrence Olympic PipelineRupture 06/10/99
Pierce County Ppdines
Whatcom flls Pak, 2003
TERRORISM Not Applicable Minor inddent i recurrencel-year 250 Active Shoater Incidensin the U.S.fom 20002017: Incidets per
ACTIVE THREAT Major Incidenti recurerce 10 years year ) _
CYBER AT TACK 250 Adive Shooter Inddents in the U.Sfrom 2000-2017: Casialty

Breakdown per year

250Active Shooer Incidens in theU.S.from 2000-2017: Locabn
Categories

Ocaurrences in the lRyet Sound
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TRANSPORTATION
ACCIDENT

Not Applicable
State prolamations:

17-13--12/18/2017Amtrak

derailment

15-05--4/16/2015 R 410 Biidge
15-04--3/11/15 Damage tb5

Overpas

Minor inddensi recurencedaily
Major inddents- recurrene 10 years

Airports in Piece County
Ferry Services in Pérce County
Transporttéion Accidents/Catstophic Failuresin Pierce Couty
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Unincorporated P ierce County Hazard Maps and Overvi ew
of Data Source Descr iptions

The rezard maps provide a visual identification for tAehazards cuently idernified in the
Region 5All Hazards Mtigation Base PlanHazard maps were developed for each jurisdiction
based on the hazard that waidified within their geogragmical baundaies. A few of the
hazards are difficult to map and to what extine hazais exists. Fothese hazards the plaing
team decidetb include the entire jurisdictions boundaries intiaathat the hazard could car
anywherewithin thar boundaries.Specifically,thetechnologicallumancausecazards are;

civil disturbane, energy emergencgpidemic/pandemidyazadous materials spill$errorism/
active theat / attackactics /cyberattack andtransportabn acidents Ead of these hazards
potentiallycould begin as an isolated incideand casade into a large event affecting anuch
greate area. Similarly, the natural hazards; avalanche, climateangband droughfll into this
category tbo. Avalarche athough solated b the slopes of Mt. Rainier can occur anywhere
within the Naional Park National Foresand Wilderness Agas Climate cdhangeand dought

can have apiralingeffect on ecesystemsthe economy and demographithraighoutthe
Region5 (Perce Coanty)areawi t h a mul ti tude of wvariicaltda I i t yos
mapaswell. Lasty, the Wild Urbaninterface (WJI) hazad areas within Pierce Countgre
currently going throgh an update to identify are@otaddresed. Spedic areas of oncen exst
on the Key Peninsula and Gig Harbor Peninsula and additareas vthin the eastan part of

the couty. The WUl hazardsnapswill be distributed to jurisdictions when thisdgde is
compete.

Regulated Hoodplain®

Summary

Thefloodhazardmap ctlineaes theflood hazard rislof Unincarporated Pierce Countyhis
map ussthe new FEMAFood Insurance StudfFIS) andDigital Flood Insurancdrate Map
(DFIRM) for Pierce County, \&hington and Incorporated éaseffective onMarch7, 2017.
Thesemappng products replaceéne FIS& FIRM issued tdJnincorporated Pree Countym
1987 and thether incorporated comunities ketween 980 and 1985. Thanew DFIRM is a
seamless countywideqguuct adopted by every commity participating in he Nadional Flood
Insuance Program (NF)P

Theintended purposeof this data ar® support e National Flad Insurance Progranoghat
flood insuancepolicies carbe written for any qualifying struate in the community. In area
idertified as SpeciaFlood HazardAreas(SFHA), a structure wh a federdly backed l@n is
required tgpurchase fhod insuranceSFHA are designated a&ones bemning with the letter A
or V (e.g. AE, AH and VE). Areas of oderate risk or areas suspegttobe atrisk of flooding

but whee no detaled flood study las beerromgeted are shon as Zone X (Stded). It isalso

to informdevelopment in or nedtood haard area sothat new cosdruction and redevelopment
meets th@urposes of the flood hazardrea desdbed in RerceCounty Code Title 18E.70.

Descrption:
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The DFIRM is a cormposte of severaflood studiessome dating bak to the 1970s and ascent
as2016 tharepesent the ést available date at the productideadline. The exception toighis
the "ecluded aras" hat are ear sgnificant leveeghateffect the floodplai donot meet the
federal standaf (44 Code of Ederal Regulations 650) to shav an are prdected by tklevee.
The secluded areas, in tlwsvier Puyallup River and theatbonRiver and Puyallp River near
the City of Orting, cortinueto show the understding of risk pror to the estalshment of
44CHR65.10 as shown on thHist FIRM. Therearemore recenhydraulic studies that show a
betterunderstanding of flood riskra Unincorpoated Piere Couwnty reguhbtesto this better dia
which has been added tioe Regulated-loodgdain 2017 feture class. Irereas where the
regukted floodhazardvaries from the OFIRM there are attributions indicagira different
"insurance zoreor "insurance BFE".

The Digtal Flood Insurance Rate MagDFIRM) Database depictood risk informationand
supporing data usedadevelop the risk dat The pnnary rik classificationsused are the-1
percertannuaichancedlood event, the 0-percentannud chance floodevent,and ares of
minimal flood rsk. The DFIRM Database iderived from Floa Insurance Studss (FISS),
prevously published FloothsuranceRate Mas (HRMs), and food hazard analyses performed
in support of the FISs and FIRMsnd newmappihg data, mere aailable TheFISsand FIRMs
are published by the Feder&mergency ManagmentAgency (FEMA).

The FIRM isthe basis for floodglin managment, miigation, and insrance activities for the
National Fbod Insurance Program (NFIRhsurance @plicatiorsinclude enbrcemer of the
mandabry puichase requirement the Flood Disater Potection Actwhich "... reuires the
purchase ofiood insurance ly property ownersvho are being assisted by Federaigpams or
by Federally supersed,regulded or insired agnciesor institutions in the acqusition or
improvemaet of land faciltties located or tdoe located inidentified areas havinspeciaflood
hazards " Section2 (b) (4) of the Flood Disaster Protmn Act of 1973. In additio to the
identification of Special Flood Hazad Areas (SHAS), the risk zones showonthe FIRMs are
the tasis for theestablishmenbof premium rates foldod coveage offeed hrough the IFIP.
The DFIRM Database presents flaod risk information depietd onthe FRM in a dgital
formatsutable for use in edctront mapping applicabns.The DFIRM ddabases a subsebf
the DigitalFIS database that sess to arbive theinformation colected during the FIS.

Updates:

The Odober 2019 update to the RégiedFlooddain 2017&ows tre changed flood hazard ares
modified by FEMA in twoLetter of Map Reisions(LOMR).

Somecoastal areasf Puget Sound were rddied by LOMR 19-10-0588P that beane effective
4/22/2019

A new floodstudy of Deer Creek within #hCity of Puyallup modfied the flood hazad aeas
with LOMR 1810-0841P that becaenefective 4/4/2Q.09.

Landslide Susceptibility - Deep?®

Summary

These dt&a setswere pioduced b provide atribute and spatial infonation on dep-seated
landslide susceptility in Pierce Countypy the Washirgton Stae Department of Naral
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ResourcesWashington Division of Gaogy and Eeth Resources@GER). Thegoal of this data

is to egimate heextent ofdeepseated landslide soeptible agas. This data is only an estte

of deg-seated ladslide suscefible areasandcan occur atside of the bounds of these polygons.
This data is nnreguatory ard is intended foinformational purposeslit may not be gitable for
legal, enginering, foresry, or surveying purposesubit is intended to asist gjanners,
homeowne's, regulators, ahothers by identifying areas to seek lfiert geologianvedigation
before developng, oraress to aoid. Users d this information should consider ¢iir intended
application, and review oloasultthe acompanyinglocunentation to detemine the usabilit

of the data for themselves.

Description

This is a plygon featureclass intende to estinate areasuscepble to deepseated landslides.
To create this susceptlity dataset a landslideventoy wasfirst creded byusing he mehods
described in theeport accompanying these data. The qoegtd landsde inventorywas then
used along wth othernecessar datasets, to @ate this deejseated landslide sugtibility
dataset by followig probcol from SpeciaPaperd8 (Bumns ard Mickelson, 2016). Tik feature
class is part of a larger laraie suscepbility datasetor Pierce ©unty, Wahington.

Use Limitations

The Wasington Division of Geology and Eariesources (DGER) shall not heldliable for
improper orincorred useof the data describeghd/or contained herein. This producplievided
‘asis without warranty of aly kind, ether expresed oimplied, includirg, but not limited to, the
implied waranties of merchantabilityna fitness ér a particlar ise. TheWashngton State
Departmenbf Natural Resources and the authorshidf productwill not be Igble to the ger of
this productfor anyactivity involving the product with respect to the limving: (a) lost profits,
lost savings, @ any otherconsguentialdamages;(b) the fitness bthe product for a particular
purpose; ofc) use otthe product omresults obtined fromuse of theproduct Although these
data have been processed successtuilgomputers of DGER, no wanty,expressed or
implied, is madeby DGER regarding the usef these data on any other system, nor doedact
of distributionconstitute orimply anysuch waranty.

Landslide Susceptikility - Shallow!?

Summary

These dataetswere produced to providdtribute and spatiainformation onshalow landslide
susceptility in Pierce Countyby theWashingtorState Depdment of Naturd Resources
Washingtm Division of Geology and Earth Reaurces (DGER)The goal otthis datas to
estimate the extent shallov landslide suscptible areasThis datais only an estima of
shallow landslide susceptible areamican ocar outside ofthe bounds dthese pofgons. This
data isnonregulatory ad is intended for inforntaonal purpses. It may not be suitatfier
legal, engineeringforedry, or surveying purposes; but is intended to assist planners,
homeownersregulatos, and otherdy identifying areas tseek furtler geolgic investigation
before developing, areas to avoidUsers of this informationh®uld consicer their irtended
applicaion, andreview or consulthe accompanying documentation, to deteamtheusahlity
of the daa for themselves.

De<ription:
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This isa polygon featureclassintended to estimatareas sueptible to shallow landslide To
createthis suscptibility dataset, thedata listed in Spgal Paper 45 (Burns and others, 2012) as
necessy datawas dtained andthe Fador of Sdety (FOS pottion of that protocbwas

followed. This featus class igart of a larger landslide saeptbility dataset foPieice Couny,
Washington.

Use Limitatons

The Washingtomivision of Geology ad Earth Resarces (DGER)xH | not beheld liablefor
improper or incorrect use othe data described andntained he=in. This product is provide
‘asis’ without warraty of any kind, etherexpressed or imigd, including, bunhot limited to, the
implied warramies of merclartability and fithess br a partcular use. The Washingta State
Department of Natal Resourceand the authors of this pioct will not be liableto the user 6
this pioduct for any aetity involving the product with respect tthe following: (a) lostprofits,
lost savings, oany othe conseaqiental damages(b) the fithess of the pduct for aparticular
purpose; or (c) wsof he praluct or reslts ddtainedfrom useof the product. Ahough these
data lave been processed sassfully oncomputers ofDGER, no waranty, expresd or
implied, is mae& by DGER egarding the use of theslata on anyther system, nor does thecta
of distribution constute or imply anysud warranty

Liquefaction Potential'?

Summary

This is a subgeof the orginal data clipped to Pierce Countylhe liquebction suscepibility map
details the risk pemntial throughotithe Unincorporated Pierce Counity a ®lor gradert map.

The Washington State Department of NatiRasources, Divien of Geolay and Earth
Resources received grdnnding through the Hazard MitigatioBrant Rogran (HMGP)
following the Nisqually earthquake of Februarg@l (FEMA-1361-DRWA). This grant required
the Division of Geology and Earth Resoesdo develop atewde liquefaction susceptibility and
NEHRP (Naional Earthquake Hazards ReductioroBram) ge dass naps

Regionaland localearthquake hazard maps bBas these suppohazrd mitigation, emergency
planning and response, plannindafal zoning ordiarces, anduilding code enforcement. The
primary reasn for producing this series efarthqueie hazardmaypsis to suppd revisions to the
State Hazard Migation Plan regjredin the implementaion of final rules 44CFR201.4 and
44CFR2016. These Federabde reguléions require both state and locakagiesto describe the
location and etent ofeartiquakehazards that afect ther jurisdictions. Additiondy, these maps
will serve agreatvariety of endusers that are crucial partnemsgarthquake hamhmitigation.

Description

These data contain jygonsthat provide information regardy therelaive liquefaction

potential for Pierce County, Washingtoihis feature @ss s partof ageodatbase that contains
statewide ground respse data for Washgton StateLiquefaction is a natural phenomerion
which saturated, sandy soils Iageir stengh andbehave as ligud. Liquefaction iscaused by
sevee ground shaking uring eartlquake events Polygons are classified as having ywkw' to
'high' rektive liquefaction susceptibility. Areas undertaby bedrock or peat are mapped
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separtely astheseeath materials areot liquefiable, although peat desits may be subg to
permanert grounddeformation caused by earthquake shaking require sitspecific analysis
under the International Buildingode.Water and ice are also separgtdesigmted.

Use Limitations

TheWashirgton Division of Geology rad Earth Resource®GER) shal not be held liable for
improper or incorrect usef the data describeahd/or cordined herein. This product is providle
‘asis without warranty of any kinceitherexpres®d or implied,including,but not limited to, the
implied warranties bmerchantdility and fitness for a particular use. The Wasfton State
Departmenbf NaturalResources and the authors of this guwat will not be liable to the user of
this productfor any activity involving the product with respeab the following: (3 lost profits,
log savings, or any other consequential dgms (b) the fithess fothe produtfor a particular
purpose; or (c) wsof he product or results obtainetbin useof the product. Althoudh these
data have been processed amsfully on compudrs d DGER, no warranty, expressed or
implied, is made by DER regarding the usef these datan any other system, nor does thetfa
of distribution constitute or implgny sut waranty. Appropriateuse of these map data is the
resposibility of each usr.- Usersmust adknowledge the originators when using tregaket as
a source: Data shouldot be used beyond the limits of theur® scale.- The data set is not a
surveydocunentand should nobeutilized as such. This map is areonly as a genaf gude to
ddinede aeas prone to liquefaction. It is nRubstitute for sitespecific investigation to assess
the potential foliquefaction for any development geat. Beeausehe data used ithe
liquefaction susceptibility assanent have been bdivided b&edon regional geologic mapping,
this map canndbeused to determindn¢ presencer absence of liquefiable soils betieany
gpecific locality. This determiation equiresa site-specificgeotechntal investigation perfornte
by a qualified pactitioner.

Volcanic i Lahar'®

Summary

This volcanic hazard zonis intended for usey public and private agencies taew, overlay
with other Geographic Information Sysh (GlS)datasets, and make mapéwwlcanic hazarsl
from potential futureeruptions 6 Mount Ranier, Washington. It is critical to understand the
nature of the boundias of thevolcanic hazard zone#lthough arcs erve & boundaries of
hazard zones, ¢hdegreef hazard does not changbruptly at tese boundaries. Rathea,
volcanic haarddecreaes gradually with inaeased distance from the volcano and above the
valley floor. These volcanic hazaslalso span a rge ofsize and recurrenc&@he hazardones
ddineaed in this data sgfortray volcanic events believed mokkely from future activity at
Mount Rainier, WashingtonAreas outside the hazard zones, esfigdiaosehaving low relief,
should not be regasttl ashazardfree. Too many uncertairgs exi$ in source, size, and muity
of future events to locate badaries of zerthazad zones with confidence

Description

This is a combined daget of aCasel, Casell andCase 1l laharscenarianto one datast and
does not include pyroclasticdatasetPlease ontact WashingtoDivision of Geologyand Earth
Resources tobtain hes datasés or more information For the planning pyposes and
identification oflaharrisk within jurisdictions the Casé scenaio daaset is usedo identify the
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worst-casescerario potentially posble, although agai, aeasoutside the hazdrzones
esecially those having low relief, should not be regarded as hazaee

This dataset contins inundation zones for Caddahas whidch are defined as areas that abbke
affectedby cohesive lahar$idt originate as enormus avalanches of weathemially atered
rock from the volcano. Casl lahars can occur with or without etiwe activity. The average
time interval betwen Cas | lahars on Mount Rainier is abouf6 to 1@0 years.

Hazardous Materal

The Hazardous Materiahgp has outlined the amn arteral routes, railroad lines airports, marine
ferry routesand Tierll sites fo which theGIS spatial analysis watakenwherethereisthe
potential risk for haardbus mataalsto be located at argiven time A 2,500foot buffer was
placed aound hesedentfied areas in accordance with the Emergency Response Guidebook
(ERG) fa potentialcontaminated zoned his zonedoes nbgo into detailof identifying 3

control zones duing a hazmat incidentt is intended fogereral planning purp@s only.If an
actual inadentwere to occur instructions would be given by the Incidemh@anderon ste and
buffer zonesvould bedetermned bythe type of hazardous neaid releasedTo reduce clutter
and oerlapping of data t82,500-buffer zone wasot incudedon themap, but data was

analyzed fronwithin those perimeters

2017Tier Il Sites

The Emegency Ranning and CommunitRRight-to-Know Act (EPCPA)of 1986 was createt
helpcomnunities plan for chencal emegencies.lt also reqires industry to repoionthe
storage, use and releases of hazardous substances to federal, statecalgbvernnents.
EPCRA requires state driocalgovermments, and mdian tribes to uséhis informaton to prepare
for ard protect their communities fsm potentials risksnl 2017 Pierce County Emergency
Management secured a project to identify repo2®d Tier Il Sites within Pierce County.
These site weremapped baskontheir geograptual locdion of identified hazardas sibstances
reported.

Transportation Accidents / | ncidents

The Trarsportation Accident map,ike the HazardouslaterialMap has alsoutlined themain
arterial rougs,railroad lines aimports, marine ferry routes for wth theGIS gatial analysis was
taken where there is the potentiadkior transportationaccicents/indderts to occur at anyigen
time. A 2,500-foot buffer was placé around thse identified area dso for potentibhazard risks
related to the accidéiricident. It is intended for genmal planning purposes only. If actaal
accdenfincidert wereto occur instructions would bgiven by the Inadent Conmander on site
and trafficcontrol zones, baters or alternateouteswould be determined by the typé
accdentincident.To reduce kutter and overlapping of data tABg0CGbuffer zonewasnot
includedon the map, but datavas analyze from within those perimeters.

Drought, Severe Weather, Civil Disturbance, Energy Emergency, Epidemic,
and Terrorism / Active Threat / Attack Tactics / Cyber Attack

Due to thenature of these potential naal and humancaused hazardsoccurringanywhere
within Pierce County owithin alocd jurisdiction, thar total boundaryfigures ae use when
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calculating the ris factors.These nmbers will match the Basenumbeds and wil show the
percent risk at 1o ontheVulnerability Analysis Tablesor General Eposue, Population
Exposue and Generalrfrastructue Exposure

Hazard mapsra notcreated for each of tlse hazards arfdr reference théBasemapis in
Profile Section2 of this Mitigation Plan

Vulnerability Analysis Data

A vulnerability analysis wasondicted oneachhazard mapo determineghe GeneralExposure
PopulationExposure, and geneal InfragructureExposurerisk.

The Pierce Countparce geodatabasis derived from tle Pierce Couty AssessorTreasureés
Office andthey editand maintairtheiri arceb g e o d a t ya Tha Gl® mlygah ddtal
includes condominium pagtinformation but doesot include mobile homeata. A fiTotal
Bas® weasldetermiadfor eachjurisdiction basedon ther boundaries &d then an analysis is
performed to derminetherisk percentof ead hazard wiin those boundarie3he tx parcel
geodaabaseprovides informationfor the square ites parcels, land vak, improved alue and
total asessed valusfor theandysisandisidentified in Tables 43 and 44.

The original 2010 census data sdownloadedby Pierce County GIS vithe US CensisBureau
server ftpand was avéable on Octobet4, 2011 .All population base and lmardexposuredata
are derived fom ths datase in determining the populatin exposureAt the aurrent time with the
mitigation planupdates this is the bestailable dita thet is caunty wide.As hazards do not have
jurisdictionalboundaris, a datasets requiedthat iscounty wide for andysis purposeslt is
acknowledged that thigopulaton dat is 10 years old and twlated and Wi be replaced within
the pban oncdahe 2@0 censts data becomevailable sometimeni2021.Profile Section2
provides eheadingi D e mo gciArmalysisd orfiurisdictions toidentify their currenpopulations
as lest dscribed bythem

The poplation denry figures from Table 8 Vulnerabilty Anaysis, Population Expase
calculatethe tdal population densjtwithin eachhazard eea to identify the vulnerable
population atrisk. The population density is notlcalated from the entire jurdictional
boundary.
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Map 4-1 Pierce Countyi DeepLandslide Hazard Map

PIERCE COUNTY - DEEP LANDSLIDE SUSCEPTIBILITY AREA
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Map 4-2 Pierce Countyi Shallow Landslide Hazard Map

PIERCE COUNTY - SHALLOW LANDSLIDE SUSCEPTIBILITY AREA
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